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Description 

[0001 ] The present invention is concerned with immunonnodulatory and antimicrobial materials of invertebrate ori- 
gin. In particular, the present invention is concerned with a composition, comprising a peptide or a peptide mixture of 
5 invertebrate origin and pharmaceutical preparations comprising such conrpositton which are useful in the treatment of 
imnrune deficient conditions, infections and oncological diseases. 

[0002] In the state of the art various pharmaceutical preparations of natural origin contai ning extractive materials of 
animal and plant tissues able to stimulate the immune system's efficacy as well as to kill pathogenic microorganisms 
directly are known. 

ic [0003] A process for obtaining cellular protein having anti-HIV activity from CD4-positive T cells or myeloid cells is 

disclosed in US 5.480.782. 

[0004] A topic formulation comprising a Ginkgo biloba extract exhibiting antibacterial and antiviral properties is dis- 
closed in DE 43 34 600 A1 

[0005] WO 96/04005 discloses a pharmaceutical composition for stimulation of the immune response of an organ- 
15 ism comprising as the active ingredient major histocompatibility complex antigens extracted from animal tissues, serum 
or cells. The tissues, cells or sera are chosen from goat, veal or pig liver and bovine red blood cells. 
[0006] A pharmaceutical composition containing an extract of the plant Nigella sativa is disclosed in US 5.482.71 1 
for treating cancer, preventing the side effects of anticancer chennotherapy, and for increasing the immune functions in 
humans. 

20 [0007] It is known from scientific literature that insect tissues also contain antimicrobial proteins and peptides 
(Gillespie J.P.. Kanoet M.R. and Trenczek T. Biological mediators off insect immunity. Annu. Rev. Errtomol., 1997, 42, 
611-643; Hoffmann J.A. and Reichhart J-M. Drosophila immunity Trends in Cell Biology, 1997. 7. 309-316). These 
materials posses direct toxicity to t)acteria and fungi, 

[0008] The preparations mentioned above and analogous natural pharmaceutical preparations enhance the recent 
25 arsenal of medicines suitable for treatment of immune deficient conditions, infections and oncological diseases How- 
ever, the pharmaceuticals which are availatrfe up to now do not cover existing demands in immunomodulatory and anti- 
t>otic medicines. 

[0009] Therefore, it is an object of the present invention to make available a pharmaceutical composition useful for 
treatment of immune deficient conditions, infections and oncological diseases 
30 [0010] It has been found that compositions comprising a peptide or a peptide mixture of invertebrate and in partic- 
ular insect origin exhibit an immunomodulatory and antimicrobial activity. Therefore, the present invention is related to 
a composition, comprising a peptide or a peptide mixture. preparat)le by a process comprising the steps of collecting, 
centrif ugating and chromatographically separating the body fluid of an invertebrate. 

[001 1 ] Moreover, the pwesent invention is directed to pharmaceutical preparations, comprising the above composi- 

35 tion. 

[0012] The compositions of the present irrvention comprise a peptide or a peptide mixture. Herein, the term "pep- 
tide*^ refers to oligo- and polypeptides as well as to proteins. The peptides are believed to be the active principles in the 
pharmaceutical preparations prepared from these compositions. Nevertheless, the compositions may comprise further 
corrponents which however should not interfere with the active principles in order to obtain useful pharmaceutical prep- 
40 arations. 

[0013] TTie compositions of the present invention are preparable by a process comprising the steps of collecting, 
centrifugating and separating the body fluid of an invertebrate. The separation step can for exarrple be carried out using 
a chromatographic column like a Sep-Pak CI 8 chromatographic column available from Waters Co., but other separation 
methods may also be used. If desired, further purification and concentration steps like lyophilisatk)n may follow. 

45 [0014] As source for the body flukJ used for the isolation of the compositions of the present invention the following 
invertebrates have been found to be especially useful in the course of comparative investigations: 
[0015] Calliphora vicina. Musca domestica, Umnephilus stigma. Sialis lutaria, Isogenus nubecula, Palomena 
prasina. Podisus maculiventris. Pachyiulus flaviceps, Hemophisalis longicornis, Arenicola marina. Mitilus edulis, Mya 
arenaria, Asterias rubens. Stychopus japonicus. Halocynthia roretzi and Aurelia aurita. 

50 [0016] Preferably the hemolymph of an insect may be used as the body fluid of an invertebrate. The hemolymph of 
an insect Calliphora vicina Robineau-Desvoidy (C. vicina. Diptera. Calliphoridae) is especially preferred 
[001 TH It should be understood that the compositions of the present invention may be obtained by extraction from 
the body fluid of a single invertebrate as well as from the tKxIy fluids of two or more different invertebrates 
[0018] Moreover, it has been found that the hemolymph of septically injured C. vicina larvae accumulates unusual 

55 high concentrations of antimicrobial materials as compared to other species investigated. This allows to use C. vicina 
hemolymph as raw material for the production of pharmaceutical preparations with combinative antibiotic and immu- 
nomodulatory activity. 

[0019] The C. vicina larvae may for example be septically injured by pricking off cuticle with a needle soaked in a 



2 



EP1 006 124 A1 



suspension of heat-killed Escherichia coli and Micrococcus luteus cells. It is of course also possible to use other path- 
ogenic or nonpathogenic bacteriae like Staphylococcus aureus or different strains of Salmonella. 
[0020] Another aspect of the present invention are pharnnaceutical preparations comprising one or more of the 
atx>ve compositions. 

5 [0021 1 These pharmaceutical preparations are useful as antibiotics. Due to their antibiotic activity the pharmaceu- 
tical preparations of the present invention directly kill pathogenic microorganisms thereby exhibiting antibacterial and/or 
antifungal activity. 

[0022] In vitro studies showed that the pharmaceutical preparations of the present invention have strong antibiotic 
activity against a variety of Gram-positive and Gram-negative bacteria including important human pathogens. The phar- 
10 maceutical preparations are also found to be effective in vivo. Particularly, they are able to cure mice infected with a 
lethal dose of human pathogenic strains of Klebsiella pneumonia and SalaK)nella typhimurium. Their fungicidal activity 
includes both yeast like Candida albicans and filamentous fungi. 

[0023] Moreover, the pharmaceutical preparations of the present invention possess an immunomodulatory activity 
on human and mammalian immune cells and are thus useful for the treatment or prevention of immune deficient condi- 

75 tions like oncological diseases, especially cancer, and viral infections. 

[0024] The basic mode of the immunomodulatory action of the pharmaceutical preparations of the present inven- 
tion is a stimulation of cytotoxic lymphocytes such as natural killer cells able to kill malignant or virus-infected cells. The 
pharmaceutical preparations for example enforce mouse spleen lymphocytes to attack cancer cells of various origin in 
vitro and in vivo. Furthermore, the preparations when injected to mice induce strong and prolonged synthesis of endog- 

20 enous interferon, the principal cytokin activating various defense mechanisms of the immune system. 

[0025] Extensive studies of the response of lymphocytes of human donor Wood to the pharmaceutical preparations 
of the present invention confirm that the pharmaceutk:al preparations also have a strong immunomodulatory effect on 
a significant part of the human population. 

[0026] It is known that mechanisms of natural cytotoxicity play an important role in the organisms protection 

25 against infection diseases as well as in the killing of the organism's own malignant cells (Trinchieri G Biology of natural 
killer cells. Advances in Immunology. 1989. vol. 47. 187-375; Brittenden J.. Heys S.D.. Ross J. and Eremin O. Natural 
killer cells and cancer. Cancer, 1 996. vol. 77, 1 126-1 243). Therefore, stimulators of the lymphocytes' natural cytotoxicity 
potentially may be used for the treatment and prevention of various infectious arxl cancer diseases caused by an insuf- 
ficient efficacy of the cytotoxic mechanisms of innate immunity 

30 [0027] As for interferons, interleucins and other known immunomoludatory materials, the efficacy of the pharma- 
ceutical preparations of the present invention is restriaed by the basic capacity of the immune system to recognize and 
attack cancer cells. However, the eff icacy may be enhanced when the phannaceutical preparations are combined with 
other antiturrxDr drugs. It has surprisingly been found that the pharmaceutical preparations of the present invention inter- 
act with different cytostatics and interferon and that some biocompatible combinations are active in cases when neither 

35 the known drug nor the pharmaceutical preparation is effective alone. Especially a combination of the pharmaceutical 
preparations of the present invention and bleomycin essentially suppressed tumor growth and increased life span even 
though each drug alone was much less effective. This synergistic effect between present pharmaceutical preparations 
and the known cytostatic bleomycin renders a combinative cancer immunochemotherapy possible which promises to 
be a most effective way to cancer treatmerrt. 

40 [0028] Instead of the compositions obtained from the body fluid of invertebrates the isolated or synthesized active 
principles of these compositions may be used for the preparation of the pharmaceutical preparations of the present 
invention. An active immunomodulatory principle of the composition of the present invention has been isolated. Prelim- 
inary data on the principle's activity show that it is able to stimulate the cytotoxic anticancer activity of human and mouse 
lymphocytes in vitro as well as to induce in mice the lymphocytes' cytotoxicity and the interferon production in vivo. A 

45 unique peculiarity of the active principle's mode of action is its ability to stimulate the activity of the lymphocytes at 
extreme low concentrations. The minimum effective concentration was determined to be about 0.0005 nanogramAnl. 
The optimum concentration was found to be 0.05-0.5 nanogram/ml. In that case it stimulates the cytotoxicity of lym- 
phocytes more effectively than interferon, a specific human cytokin responsible for the activation of lymphocytes, 
[0029] A comparative analysis of the minimum active concentrations of an active principle of a composition of the 

so present invention and the known human regulatory peptides interleudn. interferon, tumor necrosis factor, defensin and 
NK-lysin shows a dear advantage of the active prindple. It works at an essentially less concentration as compared to 
any human cytokin including interleucin. the most active in¥nunomodulator known so far. For the human cytolitic pep- 
tides NK-lysin ard defensin which directly kill the target cells their concentration to enhance cancer cell destruction 
even exceeds the effective concentration of the active principle nrx>re than a million times. 

55 [0030] Moreover, the compositions of the present invention and their active principles are effective stimulants of 
cytotoxic lymphocytes like NK-cells and cytotoxic T-cell and dennonstrate potent antiviral activity when tested using as 
a model mice infected by human influenza virus A or B. In this model wild type males were infected intranasally by a 
suspension of the human influenza virus A or B ar>d the pharmaceutical preparations were injected irrtraperitoneally 
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one day before infection and then 1.2.4.6 and 8 days after. Both, a composition of the present invention and its active 
principle effectively protected mice from pulmonary lesions and death. Thus, the composition and its active principle are 
useful in the preparation of a pharmaceutical preparation for the treatment or prevention of viral infections. 
[0031] Neither an acute nor a chronic toxicity of the composition of the present invention or its active principle was 

5 found in the course of in vivo and in vitro studies. 

[0032] It is understood that the pharmaceutical preparations of the present invention may also comprise conven- 
tional additives like excipients or carriers. The preparations may be administered to the patient by enteral, such as oral 
or rectal, and parenteral, such as intraperitoneal, intramuscular, intravenous or subcutaneous route. The preparations 
may be administered in dosage forms such as capsules, tablets and suppositories. For paremeral use the pharmaceu- 

w tically active components are preferably in the form of an injectable solution. 
[0033] The invention is further illustrated by the following examples: 

Example 1 

15 Manufacturing of the preparation from C. vicina 

[0034] Postfeeding C. vicina larvae maintained in the laboratory conditions as described (Chernysh S.I., Simo- 
nenko N.R, Numata H. Sensitive stage for the diapause averting effect of high temperature in the blowfly, Calliphora vic- 
ina (Diptera. CalliphorWae) Appl. Entomol. Zool.. 1995. Vol. 30, No. 3, p. 498-499) were bacteria challenged by pricking 
20 off cuticle with a needle soaked in a suspension of heat-klled Escherichia coli and Micrococcus luteus cells. The hemo- 
lymph of septically injured larvae was collected, centrifuged and applied onto a Sep-Pak CIS chromatographic column 
(Waters Co). The column was washed with 0.05 % trifluoroacetic acid. Then the target materials were eluted with SO % 
acetonitril acidified with 0.05 % trifluoroacetic acid. The eluted fraction was lyophilized and used as the preparation. The 
preparation output was equal to 3.3 % of hemolymph dry matter. 

25 

Example 2 

Antimicrobial activity of the preparation 

30 2.1 Methods of analysis 

[0035] The antimicrobial activity was measured by means of a starxlard plate growth inhibition assay and a liquid 
growth inhibition assay 

35 Plate growth inhibition assay. 

[0036] Sterile Petri dishes (9 cm diam.) received 7.5 ml of melted agarose in Luria-Bertany (LB) medium (Difco) 
diluted 5 times to compare with the standard protocol (bactotrypton 1%. yeast extract 0.5 %. NaCI 1%). 2x10^ cells of 
the given bacterial strain per one Petri dish were added in the warm medium before its solidification. 2 microliter sam- 
40 pies of material were placed on the medium surface. The plates were incufc>ated 24 h at 37"C and the size of the inhi- 
bition zone of the bacterial growth was measured. 

Liquid growth inhibition assay. 

45 [0037] A sterile liquid LB medium was inoculated with log-phase bacterial cells (10* cells/ml) and placed in wells of 
microtitration plates as 95 microliter aliquots. 5 microliter aliquots of tested material were placed in each well. Equal vol- 
umes of sterile water were added in control wells. The plates were incubated 24h at 37"C- Then the vials were visually 
screened under the microscope and with an ELISA microplate reader. Then 5 microliter aliquots were taken from each 
well, placed on the surface of a sterile agar medium as a series of touches and incubated again at 37'*C from 1 to 5 

50 days depending of the species of bacteria. The number of colony forming units (CFU) was counted according to the 
standard bacteriological protocol. 

2 2 Coffoarative activitv of C vicina preparation and analogous preparations obtaine< ;i from other animal species 

55 [0038] In the course of a broad screening, the C. vicina preparation of Example 1 was compared with analogous 
preparations manufactured by the same rr^ethod as mentioned in Example 1 from representatives o1 8 classes and 18 
families of invertebrates. 

[0039] A solid growth inhibition assay was performed against two bacteria: Escherichia coli D31 (Gram negative 
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bacteria) and Micrococcus iLrteus (Gram positive bacteria). The results are shown in Table 1 which comprises the max- 
imum antibacterial activity in the hemolymph and analogous tissues of various invertebrates as compared to the anti- 
bacterial activity in C. vicina hemolymph. As one can see from Table 1 , the preparations obtained from invertebrates 
exhibit an antibacterial activity vy^hereby however none of the species Investigated possesses more then 10% of anti- 
bacterial activity as compared to the C. vicina preparation. 

[0040] In Table 1 comparative data on the antibacterial activity In the hemolymph of normal, nonimmunized larvae 
is also shown. As one can see. bacterial challenge dramatically increases the antibacterial activity of the hemolymph 
and makes C. vicina the most rich source of antimicrobial materials as compared to both nonimmunized insects of the 
same species and immunized animals of other species. 



Table 1 



f5 



25 



4C 



Species 


Taxon 


Antibacterial activity per 
ml tissue in % to C. vicina 






E. coli 


Ni, luteus 


INSECTA 


Calilphora vicina (immune larvae) 


Diptera 


100 


100 


Calliphora vicina (normal larvae) 


Diptera 


<1 


<10 


Musca domestica 


Diptera 


<10 


<10 


Limnephitus stigma 


Trichoptera 


<10 


<10 


Siaiis lutaria 


Megaloptera 


0 


<10 


Isogenus nubecula 


Plecoptera 


<1 


<1 


Paiomena prasina 


Hemiptera 


<10 


<10 


Podisus maculiventris 


Hemiptera 


<10 


<10 


OTHER ARTHROPODA 


Pachyiulus flaviceps 


Diplopoda 


<10 


<10 


Hemophlsaiis longicorrNS 


Acarina 


0 


<1 


OTHER INVERTEBRATES 


Arenicoia marina 


Polychaeta 


<1 


0 


Mitilus edulls 


Mollusca 


<1 


<1 


Mya arenaria 


Mollusca 


0 


<10 


Asterias rubens 


Echinodermata 


<10 


<:10 


Stychopus japonicus 


Echinodermata 


<1 


0 


Halocynthia roretzi 


Tunicata 


<10 


<10 


Aurelia aurita 


Goelenterata 


0 


<10 



2.3 Qualitative and Quantitative a nalysis of antimicrobial activity of the preparation 

[0041] Data on the antimicrobial activity of the preparation of Example 1 obtained by the liquid growth inhibition 
assay are summarized in Table 2. High sensitivity to the preparation was found in all strains of E. coli, K pneumonia 
and C. albicans, intermediate sensitivity was found In B. thurlngiensis. Sensitivity of these strains and also M. luteus 
was confirmed by a solid growth inhibition assay as welt. Only Sthaphytoooccus aureus was found to be relatively resist- 
ant to the preparation. 



BNSDCXJID <EP 10061 24A1 i > 



EP1 006124 A1 



Table 2 



Strain 


Taxon 


mc\ microgram^ml 


Mode of action^* 


Escherichia coli 0144 


Enterobacteria 


11 


bactericidal 


Klebsiella pneumonia 


Enterobacteria 


11 


bactericidal 


Candida albicans 


Ascomycetes 


11 


fungicidal 


Bacillus thuringiensis (var. Kenya) 


Bacillaceae 


110 


bactericidal 


Staphylococxus aureus 


Coccaceae 


2000 


bacteriostatic 



' MIC-minimum inhibitory concentration 

" the mode of action was determined by transfer of microbial cells incubated one day in the presence of 
the preparation onto fresh agar medium and subsequent count of the number of colony forming units 



Example 3 

Immunomodulatory activity of the preparation 

20 

[0042] The determination of the immunonxxJulatory activity of the preparation of Example 1 connprises the stimu- 
lation of the human peripheral blood lymphocytes' and the mouse spleen lymphocytes' ability to kill cultivated cancer 
cells in vitro. In most experiments the K562 human leukemia cell line's specific sensitivity to natural killer cells was used 
as a target for the measurement of the lymphocytes' cytotoxic activity. Moreover, a mouse hepatoma cell line was used 
25 as an additional model. 

3.1 The preparation's effect on mouse soleenocvtes* cy totoxicity in vitro 

[0O43] To analyze the effect of the preparation of Exanple 1 on the mouse spleen lymphocytes* cytotoxic activity, 
30 the standard cytotoxicity assay was used (Hasimoto J. and Sudo E. Evaluation of cell damage in immune reaction by 
release of radioactivity from H3-urkline labelled cells. Gann, 1971 . vol. 62. 139-145; Filatova N.A.. Malygin A M., Gor- 
yunova L.B.. Fel V.Ya. and Khavinson V.K Immunomodulation of natural kiler activity of C3HA mice splenocytes during 
hepatoma 22a growth., Tsitologia. 1990, Vol. 32. No. 6. 652-658). H3-uridine labeled moose hepatoma cells and K562 
cells were used as targets for a cytotoxic lymphocytes' attack. Fresh spleen lymphocytes and target cells were co-incu- 
35 bated during 18 hours in the presence or absence of the preparation. Then the proportion of killed and normal target 
cells and the corresponding cytotoxicity index were determined in control and experimental groups. Data on the prepa- 
ration's effect on the lymphocytes' cytotoxicity of mouse spleen against the H3-uridine labeled K562 cell line are sum- 
marized in Tables 3 and 4. Each figure in the Tables summarizes results off 24 independent cytotoxicity determinations. 
A statistically significant increase in the cytotoxicity index was found txjth in mice with low (Table 3) and high (Table 4) 
40 initial spleen lynphocytes' activity even though the conventional efficacy of the preparation was higher when the initial 
level of lymphocytes' activity was lower The minimum effective concentration was determined as less then 5 nano- 
grams per ml. The stimulatory effect of the preparation on the cytotoxic activity of the spleen lymphocytes was also 
found when mouse hepatonw cells were used as targets (data not shown). 



Table 3 



Concentration, nano- 
gram/ml 


Cytotoxicity Index 




% 


% to control 


0 


22.7±3.0 


100 


500 


43.2±4.5"' 


190 


5000 


36.9±4,6*' 


163 


50000 


34.714.7' 


153 



•P<0.05: 
••P<0.01: 
•"P<0.001 
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Table 4 



Concentration, nano- 
grams/ml 


Cytotoxicity index 




% 


% to control 


0 (control) 


58.3±2.4 


100 


5 


73.3+3.7-*' 


126 


SO 


68.513.9* 


117 


500 


69.7±3.9*' 


120 


5000 


69.3±3.7'- 


119 


50000 


67.1+3.9- 


115 



- P>0.05: 
•P<0.05; 
"P<0.01: 
"'P<0.001 



3.2 The preparation's affect on the mouse spleen lymphocytes* cytotoxic activity in vivo 

[0044] The in vivo immunomodulatory effect of the preparation when injected into mouse in appropriate doses is 
25 described. Mice of the C3i-IA genotype were injected intraperitoneal ly in a single dose 5 to 500 microgram (0.25-25 
mg/kg) of the preparation dissolved in 0.1 ml of saline. Control mice were injected with 0.1 ml of saline also. 4 mice in 
each experimental group were used. 24 hours later spleen was rejected, lymphocytes were released from the spleen 
and their cytotoxicity was evaluated against K562 target cells as mentioned above. The data in Table 5 summarize the 
results of 70 individual measurements under a lymphocyte iarget ratio of 51 and 20:1 . These data show that the injec- 
30 tion of 50 microgram of the preparation provoked a significant increase in the lymphocytes' cytotoxicity against target 
cancer cells. 

[0045] Therefore, we conclude that the preparation is active as stimulant of lymphocytes' cytotoxicity in vivo as well 
as it was shown alx>ve in vitro. 



35 

Table 5 



Dosage microgram per 
mouse 


Cytotoxicity index under lymphocyte: IC562 cells ratio 




5:1 


20:1 




% 


% to control 


% 


% to control 


0(control) 


11.9±4.1 


100 


20.9±1.9 


100 


5 


13.011.9- 


109 


26.5+1. 6*" 


127 


50 


30.1±3.3'" 


253 


37.4+2.6"* 


179 


500 


18.0±2.8- 


151 


22.7±2.3- 


109 



- P>0.05: 
•P<0.06: 
••P<0.01; 
•"P<0.001 



3.3 The preparation's effect on the cytoto xicity of hum an Ivmoho cvtes in vitro 

55 

[0046] An example of the preparation's effect on the cytotoxic activity of human peripheral blood lymphocytes 
(PBLs) against cultivated K562 cells is shown in Table 6. Lyniphocytes were released from fresh donor blood and puri- 
fied of erythrocytes by centrifugation using the histopak 1077 solution (Sigma), After centrifugation the lymphocytes 
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were resuspended in phosphate buffer, centrifuged and resuspended again in RPMl 1640 medium supplemented with 
glutamine, gentamycin and RNAase. The lymphocytes were diluted up to 2x10^ cells/mi and immediately used for the 
cytotoxicity analysis as mentioned above. Each figure in Table 6 summarizes the results of 10 cytotoxicity measure- 
ments. 

5 [0047] The PBLs cytotoxicity against K562 cancer cells was significantly increased when the preparation was 
added to the incubation medium in a concentration starting from 0.005 nanogram/rrtl, however, the stimulatory activity 
reached a plato at a concentration of about 5 nanogram/mt. 

[0048] Further studies demonstrate that the donor's sensitivity to the presence of the preparation varies deperKiing 
on the basal PBLs cytotoxic activity. The most evidential stimulatory activity was found in donors with a low PBLs cyto- 
10 toxic activity against K562 cells when the cytotoxicity index in the control was less then 30%. No clear stimulatory activ- 
ity was found in donors with a very high basal PBLs activity (cytotoxicity index in the control is more then 50 %). 
Therefore, we suppose that the preparation might be used for treatment of patients suffering of depressed cytotoxic 
lymphocytes activity. 

IS 

Tables 



Concentration, nano- 
gram/ml 


Cytotoxicity index % 


0 (control) 


25 2±3.1 


0.0005 


30 4±1.3- 


0.005 


38 5±2.1** 


0.05 


37 8+1.9" 


0.5 


43 8±2.7*** 


5 


51 1±2.02*- 


50 


49 0±2.2*- 


500 


54 7+2.1"* 



- P>0.05: 
*'P<0.01: 
-"P<0.001 



35 

Example 4 

Antitumor activity of the preparation 

4c [0049] The antitumor activity of the preparation of Example 1 was checked on mice and rats challenged by various 
cancer cells. The therapeutic effect was different deperKiing on origin and specific properties of the cancer cells. No 
positive response was fourxJ on wild type mice challenged with Eriich ascite cancer celts and on mice of 05781 geno- 
type challenged with melanoma B1 6 cancer cells. A weak anticarKer activity was found in mice of DBA genotype intra- 
venously challenged by leukemia P38d cells (increase in life span) and in rats intravenously challenged by 

4^ rabdomyosarcoma cells (decrease in average size of lung metastases). 

[0050] However, a significant solid tumor suppressive activity was found in mice of C3HA genotype challenged by 
syngenic mouse hepatocarcinoma 22a cells during 17 days postinoculation (Table 7). The mice were challenged sub- 
cutaneously by 3x10^ hepatocarcinoma cells. The preparation was injected subcutaneously one day later and same 
Injections were repeated once a week. Each experimental group included 10 animals. A clear dose dependent suppres- 

50 sion of tumor growth was established in animals receiving the preparation. In the group provided with 500 micrograms 
of the preparation, only 30% of the mice had visible subcutaneous tumors during 1 7 days postinoculation as compared 
to 90% in the control (saline injected) group Even if tumors appeared, their average size was significantly decreased 
as compared to the control animals 

[0051 1 These data confirm the anticancer activity of the preparation in certain tumors presumably sensitive to 
55 inrvnunological surveillance as we can suppose from our recent knowledge of the immunomodulatory activity of the 
preparation. 
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Table 7 



Injected dose, micro- 
gram/mouse 


% Of tumor t>earing ani- 
mals 


Average tumor linear size 






mm 


% to control 


0 (control) 


90 


22.3±3.4 


100 


5 


80 


13.512.5* 


61 


50 


SO 


14.713.4 


66 


500 


30" 


2.611.4-*' 


12 



•P<0.05: 



"P<001. 

••*p<o.ooi 



Example 5 

20 Antiviral activity in animal models 

[0052] To determine the antiviral activity of the preparation of Example 1 . wild type mouse males were intranasally 
infected with strains of human influenza virus A or B virulent to mice. The preparation was injected intraperltoneaily one 
day before infection then 1 . 2. 4. 6 and 8 days after. The mortality of the infected mice 10 days after virus inoculation is 
25 given in Tables 8 (virus A) and 9 (virus 6). 

[0053] The preparation effectively protected mice of pulmonary lesions and death caused by both virus infections 
It is important to note that influenza virus B has no effective chemotherapy so far. 



Tables 



Treatment 


Dosage, microgram 
per mouse 


N 


Mortality 1 0 days after 
virus inoculation, % 


Control 




20 


70 


Preparation 


250 


15 


33 



40 

Table 9 



Treatment 


Dose, pg/mouse 


N 


Mortality 1 0 days after 
virus inoculation, % 


Control 




11 


80 


Preparation 


250 


10 


36 



Example 6 

50 

Toxicity of the preparation 

[0054] To evaluate the acute toxicity, the preparation of Example 1 in the dose from 0.6 to 5.0 mg was injected intra- 
peritoneally in 0.25 ml saline (0.9% NaCI) to wild type male mice having 18-20 g weight. Each of 4 experimental groups 
55 included 3 animals. After 48 hours exposition, the animals were euthanized and dissected. No one animal had signs of 
pathological response. The mice were active and did not loose weiglit. Inner organs (liver, spleen, adrenal glands, gall- 
bladder, mucous membranes) were without visible alterations. Thus, the preparation seems to have no acute toxicity 
when injected in a single dose up to 5 mg per animal (about 100 mg/kg) which exceeds the proposed therapeutic dose 
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up to 100 times. 

[0055] The preparation was also applied intravenously as a 1 mg single dose to 10 mice without any signs of acute 
toxicity 

[0056] Furthermore, the preparation's toxicity was tested in vitro using cultivated K562 human cells and fresh 
5 human erythrocytes. 

[0057] The K562 cells were incubated In the RPM1 1640 cell culture medium in the presence of various concentra- 
tions of the preparation (Table 1 0). After 1 or 2 days of incubation the cells were stained by tripan blue and the number 
of normal (unstained) and damaged (stained) cells was counted. The data in Table 10 summarizes the results of 10 
independent experiments. The number of damaged cells in the population was not significantly increased even if the 
10 preparation's concentration in the medium was 500 microgram/ml Assuming that the preparation's minimum effective 
immunomodulatory concentration in vitro is less then 1 nanogram/ml (see Example 3), we conclude that the preparation 
has no toxicity to K562 cells in vitro. 

[0058] These data also confirm that the increase of the lymphocytes' cytotoxicity as well as the tumor suppressive 
activity demonstrated above in Examples 3 and 4 can not be attributed to the preparation's direct cytotoxicity. 

IS 



Table 1 0 



Concentration, micro- 
grams/ml 


% of damaged stained cells In the 
population 




1 day incubation 


2 day incubation 


0 (control) 


4.9±1.1 


3.7±0.4 


0.5 


4.4±0.6 


1.5+0.2 


5 


6.3±1 .2 


3.740.4 


50 


4.8±0.6 


4.210.4 


500 


6.0±1 .0 



30 

[0059] The preparation's hemolytic activity was tested on fresh erythrocytes released from the donor blood of 4 
antigenic groups (Tattle 11). No signs of hemolysis were found in a concentration range of the preparation up to 400 
microgram/mt. A limited hemolysis was visible at a concentration of 800 microgram/ml among erythrocytes of M and III 
but not I and iV antigenic groups. The last concentration exceeds the minimum immunomodulatory concentration about 
35 1 million times- 

[0060] Thus, summarizing the available results of the in vivo and in vitro toxicity evaluations, we conclude that the 
preparation has no toxicity in concentrations dramatically exceeding the supposed therapeutic doses. 



Table 11 



Blood antigenic 


The preparation concentration, microgram/ml 


group 
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6.25 


12.5 


25 


50 


100 


200 


400 


800 
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Hemolysis rate: 






- no 






+ trace 
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+++ intensive 






++++ full 
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Claims 

1. Composition, comprising a peptide or a peptide mixture, obtainable by a process, comprising the steps of collect- 
ing, centrifugating and chromatographically separating the body fluid of an invertebrate. 

5 

2. Composition o1 claim 1 . wherein the invertebrate is selected from the group consisting of; 

Calliphora vicina, Musca domestica. Limnephilus stigma. Sialts lutaria. Isogenus nubecula. Palomena prasina. 
Podisus maculiventris. Pachyiulus flavtceps. Hemophisalis longicornis. Arenicota marina, Mitilus edulis, Mya 
K arenarla, Asterias rubens. Stychopus japonicus. Halocynthia roretzi and Aurelia aurita. 

3. Composition ot claim 1 . wherein the txxjy fluid of an invertebrate is the hemolymph of an insect. 

4. Composition ol dalm 3, wherein the insect is Calliphora vicina Robineau-Desvoidy. 

15 

5. Composition of ciaim 4. wherein the body fluid is obtained from a septicaily injured Calliphora vicina larva. 

6. Pharmaceutical composition, comprising a composition of one of claims 1-5. 

20 1, Use of a composition of one of claims 1 -5 for the preparation of a pharmaceutical preparation for the treatment or 
prevention of an immune deficient corxiition. 

8. Use of claim 7, wherein the immune deficient condition is an oncological disease, especially cancer. 

25 9. Use of a composition according to any of claims 1 -5 for the preparation of a pharmaceutical composition for the 
treatment of a viral infection. 

10. Use of a composition of one of clainns 1-5 tor the preparation of an antibiotic pharmaceutical preparation. 

30 11. Use of (a) a composition of one of claims 1 -5 and (b) bleomycin for the preparation of a pharmaceutical preparation 
for a combinative cancer immuncchemotherapy. 

12. Kit comprising (a) a pharmaceutical composition of claim 6 and (b) a pharmaceutical preparation comprising bleo- 
mycin for a combinative cancer immuncchemotherapy. 

35 

13. Process for preparing a composition as claimed in one of claims 1-5. comprising the steps of collecting, centrifu- 
gating and chromatographically separating the body fluid of an invertebrate and optionally further purifying and 
concentrating the material obtained in the separation step. 
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